Armed Forces College of 
Medicine 
AFCM 


New Five Year Program 


System 
(Semineferous 


tubules) 


Prof. Dr. Manal Hassan 
Moussa 


INTENDED LEARNING OBJECTIVES (ILO) 


By the end of this lecture the student will be able to: 
1- Describe the microscopic structure of the testis 
(seminiferous tubules, Sertoli cells) by LM & EM 


2- Correlate the microscopic structure of the 
different cells of the seminiferous tubules to their 
function. 


3- Discuss the steps of spermatogenesis and 
spermiogenesis 


4- Interpret the histoloaical chanaes in the testis 


| Lecture Plan € 


1. Part 1 (5 min) 
2. Part 2 (35 min) 
3. Part 3 (5 min) 


4. Lecture Quiz (5 min) 
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Male reproductive system 


1- Iestis (sperms & testosterone) 
jo -— i: Ureters 


2- Duct Systemraight tubules 
2-Rete testis | 

3-Efferent ductules “ + A "2 

4- Epididy IL | i i. É fh E^ 7 E | Ejaculatory duct 

b, Prostate gland 


5- Vas deferens m SORAM “A i 
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Ampulla of ductus de 
Seminal vesicle 


Anus 


3- Accessory 1- Prostate 
organs 2- Seminal 
vesicles 
3- Bulborethral 


4- Penis gland 


Site: outside the body in the scrotal sac 
Shape: oval 


Testis is a mixed gland 
Endocrine Exocrine =s 


Testosterone Sperm 


Head (Caput) of epid 


Efferent ductules 
Testis is surrounded by 3 
Ia amica vaginalis 


Rete testis in 
mediastinum 


gd fous 
e 2 of epididymis 
2- Tunica albuginea 


Tail (Cauda) 


3-Iunica vasculosa "phim 
of epididymis 


Peritoneum 
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Testicular coverings t 


operinauc cora 


Blood vessels 
and nerves 


1- Tunica vaginalis 


Head of epididymis 
Duct of epididymis 

i Seminiferous tubule 
Straight tubule 


outer parietal layer, inner visceral layer of 
peritoneum serous sac 


2- Tunica 
albuatinea 


Visceral layer of 
tunica vaginalis 
Parietal layer of 
tunica vaginalis 
Tunica albuginea 


COPPA NE EIS p 


elastic fibers. 
thickens posteriorly forming mediastinum 


deptisarise divide the testis into about 250 ü 
compartments (lobules) 


3- Tunica vasculosa 


loose C.T. rich in blood vessels 


Seminiferous 


250 lobules 


Each lobule contains: 


unica 


a) 1-4 highly convoluted seminiferous 
tubules for sperm production 


b) Sparse connective tissue containing 
endocrine interstitial cells (or Leydic 
cells) secrete testosterone 


Semineferous tubul 


Shape: highly coiled so each tubule is cut several 
times in any section. 


Size: 30-70 cm in length,150-250 um in 
Surgroungdad by a basement membrane that is 


surrounded spindle shaped cells. 


Myoid cells are contractile helping the 
spermatozoa & testicular fluid to move . 


lined b 
Spermatogenic cells Sertoli celk 
Germinal epithelium;various Supporting 


stages of sperm formation 
Dividing cells 


Non-dividing 


Sertoli cells 


Number: few 
But 


Sertoli cells is the main type of cells until puberty. 
After puberty, they form 10% of cells lining seminiferous 


Bdrtüdéiscells do not replicate after puberty 


LM: 
Site: rest on the basement membrane of 


seminiferous tubules and extend to their 
lumina. Mr 
Shepes bajhlgdhidnadar cells p 
with irregular indistinct cell 
SW pale acidophilic 

Nucleus: large intended basal oval, G. 
vesicular with prominent nucleoli. | 


Plasma membrane of Sertoli cells have receptors 
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Sertoli cells 


EM: Cytoplasm contains: * | Net p 
-abundant SER, Jae : PTE S | 
-RER, well-developed Golgi comp 
-numerous mitochondria, oe 
8 
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-Ivsosomes, 
- lipid droplets, glycogen granules. 


- free ribosomes, 


Cell membrane shows pockets where the developing 


spermatogenic cells are present. 
Abundant cytoskeleton of a meshwork of 


- Actin filaments, 

- Intermediate filaments, 

- Microtubules. 

For changing the shape of Sertoli cells which helps 
in movements of germ cells towards the surface. 


Sertoli cells F 


Lateral surfaces of adjacent Sertoli cells form tight = 
junctions | 


dividing the seminiferous tubules in} 
a- basal compartment and 


b- adluminal compartment- 
1)Basal compartment: - narrow, 
contains 


spermatogonia. | n 
2) uminal compartment : -wider, 


-above the zonula occludens 
Functions -contains primary spermatocytes, secondary spermatocytes, 
SPF RETEA g SREAMALGHAAametes from the immune system; it prevents the antigenic 


properties of sperm from passing to the blood and stimulating an immune response. 
2) protects the developing spermatocytes from drugs and toxic chemicals found in the blood, 


I- Nutritional: fluid: fructose-rich. nutrition to the spermatogenic cells 


II- Exocrine and endocrine functions 


1-Secrete Androgen binding protein under effect of FSH. It increase 
concentration of testosterone in testicular fluid which is necessary for 
spermatogenesis. 

2- Secrete Transferrin to transport iron to maturing gametes, 
Ceruloplasmin;copper transport 

3- Secrete Inhibin hormone which inhibits release of FSH 


II- Phagocytose cytoplasmic remnants of spermatids. 


IV- Support and protection of developing sperms 
1-Support and control movement of spermatogenic cells present inside 


surface pockets of Sertoli cells. 
2- Form blood testis barrier 


Give reasons: 

" Sertoli cells have lateral pockets 
* Sertoli cells are rich in lysosomes 
* Sertoli cells are rich in RER 

* Sertoli cells are rich in SER 


ipare between basal and adluminal compartments of seminiferous tuk 


Spermatogenic cells 


4-8 layers line the seminiferous 
tubules 


Spermatogenic cells include: 
1- Spermatogonia 
2- Primary 

spermatocytes 
3- Secondary 

spermatocytes 
4- Spermatids 
5D- Spermatozoa 


=: spermatocytes 


Spermatogonia 


Spermatogenic cells; Spermatog O ia 


Site: basal compartment of seminiferous 


oats rounded or oval stem 

coeldms 44 s-chromosomes (44--XY) 

Types of spermatogonia: (type A & type B) 
Dark type A spermatogonia — M 


mitosi heterochromatin) 


dark type A pale type A spermatogorttüasit amplifying 


progenitor cells) 


spermatogonia -— 
p g mitosli 


Spheric B rm ni 
T pale TYPE spermatogonia 


nuclei mitosid 


Primary spermatocytes 


Primary spermatocytes 
(46 d-chromosomes) 


XX 
ivisi 
Secondary Secondary 
spermatocytes spermatocytes 
23 d-chromosomes 23 d-chromosomes 
| | . 
X 
X 


Spermatibermatidpermatisipermatid 


23 S-chromosonzb8 S-chromosom@® S-chromosome3 S-chromosomes 


Spermatogenic cells; Primary spermatocytes: f 


Site: Adluminal compartment. 
Size: Largest cell; 16 pm in diameter. 


LM: partially condensed chromosomes in various 
stages of synapsis and recombination 


After their formation, primary spermatocytes 
enter the S phase of the interphase of the cell cycle, 


duplicate their DNA 


nucleus contains 46 d-chromosomes (4n) 
(46 (44 + XY) chromosomes, diploid number, DNA content of — 
AN) 0 
-Primary spermatocytes undergo the first meiotic We J (i 
division with prolonged prophase (22 days) "Mew" 
showing synapsis &recombination giving rise to 2 ED 


secondary spermatocytes. | | 2m 
S6 à section in the testes shows many primary f 


Spermatocytes. 


[I- Secondary spermatocytes G3: 038 23X 233 


Size: smaller than primary spermatocytes. 
Shape: rounded cells 
Chromosomes: haploid number of chromosomes (23 d-  »»«—— — 
chromosomes) 
They soon enter the 2"? meiotic division giving 2 
spermatids. 
S/S per mnlti ebsn in a section of testes. 
Small, rounded, near the lumen of seminiferous tubules 599. ANS 
Chromosomes: 23 S-chromosomes (haploid number) — — = 


Early spermatid - 


Meiosis 


Y 
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Spermatids have -abundant RER, well-developed Golgi complex, 
numerous mitochondria 
-Spermatids do not divide but change by spermiogenesis into 


In Spe mat ions, cells remamateneced ular bridg8germatog enic syncytiu 


sperms arise from spermatids by 
S ermio enesis 0... 


formed of head & tail which is divided 

into: 

- neck, 

- middle piece, SPERM TAIL HEAD 
- principal piece | 
- end piece 


End Piece Principal Piece Midpiece 


Longitudina Mi iria 


= Doublets of Outer Dense Column of m FS 
the Axoneme Fibre (ODF) 
= A 5... 1 P: Curcumferential = 9 Axoneme 
tral Pair ur: s 
~ =< ribs of the FS er 
a a Longit Fibre (ODF} 
embrane Co eye - FS 


Electron Micrograph Cross Sections of Mouse Sperm Membrane 


Spermatozoa 


Head:  a-pyriform in shape, 5 pm in length 
b- Flattened 
c- Pyriform nucleus with condensed chromatin 
d- The nucleus is covered at its 2/3 by a cap called 
acrosomal cap. ^ 
Acrosome containing numerous enzymes (proteases, acic«^* 
phosphatase, hyaluronidase) which helps penetration of 1, E 


O pperms are attached by their heads to the apex "4 
of Sertoli cells ` 


Neck of sperm (connecting piece): 

a- narrow part connecting the head to middle 
piece. 

b- contains centriole. 

C- contains the connecting piece formed of 9 
fibrous rings 
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Principal Piece 


lece 


Middle piece of sperm is: 
5 um in length 

contains aXOneme formed of 

2 central singlets & 9 peripheral doublet... 
microtubules 

surrounded by 9 fibrous Ii 
spiral sheath of mitochondria— 


Principal piece of sperm: 2 VN 


a 
— t * 


a- longest, 50 um length 
b- formed of 2 central singlets and 9 peripheral doublets 
microtubules surrounded by circumferential fibrous sheath 


FMH piece fene Af DbEGEtral singlet microtubules & 9. "eg 


peripheral doublets covered by plasma membrane 
In the last 0.5 pm, the 20 microtubules are haphazardly 
arranged 


Spermiogenesis f 


Process by which spermatid is transformed into 


Acrosomal granule Acrosomal vesicle Acrosomal cap 


s ] 
spermatozoon fq es 7 


Tempora Tae UR BROSIEVP Golgi phase, 
2- Cap phase, | 
3- Acrosomal phase, 9 Te Gee 
4- Maturation phase | Mu 


Acrosome 


1- Golgi phase: 


Small proacrosomal vesicles from the Golgi 4 ae e 
complex VOR Sa 
fuse together forming a single acrosomal 
vesicle. 

Acrosomal vesicle binds with the nuclear 
envelope at the anterior pole. 

Centrioles migrate back to posterior pole 


Be 6 ci Men 


of the cell to give the flagella rris T Ta SEEN LES 


Spermiogenesis € 


2- Cap phase : 


* Acrosomal vesicle enlarge & surrounds 
the anterior 2/3 of the nucleus & is known as 
acrosome (or acrosomal cap) Contain 
hyaluronidase and protease called acrosin. 


* Distal centriole starts forming the flagellar 


3- AGiasamal phase: 


-cell elongates, centriole forms the neck 

* Axoneme (9doublets + 2singlet microtubules) 
extends into the tail. 

* 9 coarse fibers develop in the neck region around 
the axoneme. 

* Mitochondria become arranged helically in the 
middle piece around the 9 coarse fibers 
(mitochondrial sheath). 


Surplus cCytoplásmisiirates te posterior part 


4- Maturation phase : 
- unneeded cytoplasm is shed as a residual |. . | &— 
- Remaining intercellular bridges are lost 
- Sperms (fully formed but not functionally mobile) 

are released into the lumen (spermiation) . 
- The cellular remnants are phagocytosed by 


Sertoli cells. . . . u | . 
Formed spermatozoa are immotile & gain motility while passing through 


the epididymis. 


NB. Significance of the acrosomal cap: 
Enzymes as protease and hyaluronidase E. They are released when the 


cnarm nnntart an mnn tn fanilitata nanatrnatinn nf (me radiata and 7n&nna2 


Lecture Quiz €) 


A 26-year-old man presents to the clinic with his wife 
complaining of primary infertility. His testosterone level 
is normal. Semen analysis shows no detectable sperm. 
Testicular fine-needle biopsy demonstrates no detected 
spermatozoa in the lumen of the seminiferous tubules. 
The doctor told him that he has a problem in the 
spermiation with failure of spermatids to separate from 
which of the following cells? 

A. Spermatogonia 

B. Sertoli cells 

C. Primary spermatocytes 

D. Myoid cells 

E. Interstitial cells of Leydig 


| SUGGESTED TEXTBOOKS €» | 


1. Junqueira s Basic Histology; Text and Atlas. 15th 


edition 2018. 
2. Histology A Text and Atlas: Michael H. Ross and 


Wojciech Pawlina, 7" edition, 2016. 


Fundamental basic science ! module 


